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(Received 6 January 1993; accepted 2 June 1993) Summary &mdash; In Austria oak stands occupy an area covering &ap; 150 000 ha or &ap; 4% of the total forest area. Half of the oak stands are managed as coppice or coppice with standards, and half are managed as high forest. During the last 2 decades there has been a remarkable increase in developing young oak stands. The interest in managing suitable forest areas for oak is apparently growing. Therefore regeneration methods, timely and proper management and thinning regimes will be very important in the near future. As a result of different growth performances it is necessary to determine different production targets and rotation cycles. For (Oswald, 1979; Spiecker, 1991) but also by the site factor (Schütz and Badoux, 1976; Polge et al, 1979) .
Investigations of sites in different regions (Jelem et al, 1965; Lang and Mayer, 1968; Jelem et al, 1974; Anonymous, 1979; Glatzel, 1982) of the growth performances and the structures of stands, partly in combination with economic assessment (Lang and Mayer, 1968; Krapfenbauer, 1983; Pollak, 1983; Hochbichler, 1987; Krissi and Müller, 1989) In the eastern mixed oak forest sites, where coppice with standards system and coppice system dominate, it is above all necessary to find a forest management system, which in relation to the stand site offers the best conditions for achievement of the planned production objective (fig 2) .
For vigorous coppice with standards sites (top height 18-24 26-m) a high forest system is suggested with a rotation period of 110-130 yr and a final tree output of 60-70 per ha with a knot-free bole of 5-7 m (Hochbichler and Krapfenbauer, 1987) .
On these sites with a suitable stand structure a transformation into stands with "high forest character" seems appropriate (Mayer et al, 1982; Pollak, 1983) .
For the drier, less vigorous stand sites (top height 12-17 m) which "compel" a coppice system, overwood-rich or overwood-poor silvicultural systems (rotation time 120-150 yr, knot-free bole, 4-6 m) depending on the soil quality of the site are suggested (Krapfenbauer, 1982; Krissl and Müller, 1989 The intensive planting of oak stands and the promotion of the oaks in previously untreated oak-rich stands indicates that in the future tending young stands and thinning will become more important (fig 3) .
Tending young stands
Numerous surveys on the method of natural artificial regeneration show that thinning from below (negative selection) should end with a thicket. The improvement of the stands with high-quality vital elements in the overstory through positive selection should be encouraged (Leibundgut et al, 1976; Röhrig and Schaper, 1983 (Oswald, 1979; Schütz and Badoux, 1979; Spiecker, 1991) .
Crop selection thinning has been adopted in forest practice. Thinning models, adapted to the production objective and the continuous development of the plus tree, could provide assistance in the decision-making process (fig 4) . The 2 stem number models that are derived from the combined individual tree characteristics (age, diameter, width and length of crowns) by taking into account the planned production objective with the related rotation periods (mean annual width of tree rings from 2.0 and 2.5 mm) largely correspond to the stem number models of other authors with the given growth rate. The models clearly show that depending on the production objective and period, heavy thinning measures are necessary in the early pole stage and should end before the second third of the rotation period.
Generally only 1 or 2 competitors should be thinned at the same time; therefore an appropriate thinning cycle is necessary. The keeping of "reserve trees" is not advisable.
Coppice with standards system
Research on different coppice with standards structures clearly shows the need for an objective-oriented, properly planned silvicultural treatment, the most significant consideration being tending of the single tree for sustained cultivation with a balanced distribution of age-classes (diameter size classes) in the overwood with (highquality) timber proportion and tending in the underwood.
"Ideal coppice with standards structures" which have to be maintained or achieved by forest treatment (for example Krapfenbauer, 1982 Krapfenbauer, , 1989 Krissl and Müller, 1989) 
